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(71) THOMAS DE LA RUE 

AND COMPANY LIMITED, a Brirish 
Company of De La Rue House, 83/86 Regait 
Street^ London, W.l, do here^ declare the 
invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be parttculariy 
described in and by the following state- 
ment: — 

This invention relates to the producdon 
of securi^ documents and more espedalty 
to die producdon of security documents pro- 
vided widi markings v^iexdiy the documents 
are rendered resistant to coj^ing or forging 
and/or c^>able of being soned and/or 
counted by means respcmsive to said mi^- 



Securi^ documents such as, for example^ 
idoxtity caids, airline tickets, passports, b^ik- 
notes^ share certificates, boiuls, lottery xicksts 
and cheques are customarify printed, at least 
on rerrain areas., with hAs which, in com- 
bination with other inks and/(»: the substrate, 
confer on die document desired security fea- 
tures vi^iereby die genuineness of the docu- 
ment may be demonstrated and cof^^in^ 
counterfeiting forging or unauthorised altera- 
tion of the value or validity of die document 
is made difScult. Furdier, it is known to 
provide security documents additicHially with 
markings in 'Wdiine-readable'* f ozm where- 
by, in conjunction with suitable means re- 
sponsive to said maddngs, the documents may 
foe^ for emnple, count^ sorted wd/or veri- 
fied and, opdonally, cai^sed to operate cash 
or service dispensing means. 

According to this inventum a security docu- 
ment conmrises at least one printed marking 
in each ii« of at least one pair of inks» the 
inks of each pair bemg of the same colour 
or subs^tially the same colour when viewed 
in daylight or under art£6cial illuminadon 
afmroximating tb daylig^ but being 
dMerentiable one from amther by reference 
to dieir infra-red radiation absorption proper- 
ties and each ink being visible when die 
document is so viewed 

The inks of the said pairs must be dis- 
tinguishable one from another when the mark- 
ings are sut^ected to in&a-red radiation and 



determination is made of their relative degrees 50 
of d>sorbency thereof. It is not necessary that 
one ink is substantially completely absorp- 
tive of the radiation and that the other is 
substantial^ completely transparent thereto. 
It is sufficient that die inks absorb hifra-red 55 
radiation to different discernible extents. 

The markings m^ partialfy ovoiap one 
another in wbSch I'nstnnop the ink enmloyed 
to print die overling madking is pr^rably 
less absorbent of the radiation than is the ink 60 
used to pHdnt die underiying marking. 

Any suitable source of infra-red radiation 
may be employed to demonstrate the 
genuineness of a docmnent according to this 
inventicHi ai^ if desired, the in&a-red radia- 55 
tion may be combined with visible radiation.- 

The markings may be in ai^ suitaA>le form 
such as alpha-numeric diaracters, pictorial, 
syn^Kilic data, regular or irrc^fular lines, 
microprint) interference patterns, xnicromesh, 70 
medallion or scroll wcnk or any suitable com- 
Hnation. Infofmation may be encoded on 
to the document by disposing and QDnstnict- 
ing the markings m the two inks of a pair * 
in a n:ianner rcpresent^ive or indicative of 75 
given information; markings in the form 
of geometric shapes, for example, bar-t^me 
code markingsi, are particularly suitable tor 
th^puipose. 

^lulst the document acomling to the in- 80 
vention may bear a marking in each of the 
said pair of inks suitabh deposed airj/where 
thereon we |^er that me marking or mark- 
ings in one <^ the said inks of die pair is or 
are dosely positioned in relaticm to a mark- 85 
ing or marldngs made in die other ink of the 
pair, thereby to facilitate a comparison there^ 
between. 

The maiidngs may be spaced one from 
another, for example, certam adjacent charac- 90 
ters of a word figine or legend or certain 
adjacent lines of a design or picture may be 
printed one in eadb ink of a pair. The inari:- 
ings may be cont^ous, for examine, alternate 
parts ci one or more lines of print may be 95 
printed one in one of the inks and die other 
in die other ink or parts of one or more 
characters may be printed in one of the 
inks and another part in the other ink. 
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Because of ibt nature <^ the inks eoqdoyed 
to provide the markings it is aj^pamit that 
die fojcging or coimteifeiting of a dooiment 
according to our invendon Js -made difficult 

5 For example, if a document according to the 
invention carries a legend in v^iich the odd 
letters are markings in a first ink of a pair, 
die first ink being brown in colour and having 
a hi£^ transparency to infra-red radiadon and 

10 die even letters are maridngs in a second 
ink a pair, the second ink bemg ci a similar 
colour to die first ink but having a low trans- 
parency (i.e. h^ absorbency) to infra-red 
radiation, die viHbole legend ^en viewed by 

15 normal ilhiminadon will appear to die eye as 
being of substantially unuorm brown colour 
and formed of a single ink. 1£, however, die 
document is iUuminated by infnKed radia- 
tion aiKi viewed tfarou^ a suitaUe optical 

20 device then die difference in the radiadon 
properties of die inks will reveal diat adjacent 
letters have been formed in different inks. 

If any intending counterfeiter examines die 
document by vi^e light only he will be 

25 unaware diat die ^uine document k pre* 
pared with two similarly coloured inks having 
die dMerent ate)rption properties and so 
win be' tenmted to use but a sii^e ink in die 
niirir reproduction of the document As noted. 

30 above the falsity of any document so pro- 
duced wouM be capable of ready detection. 
On die other hand, intendmg countexf eiter, 
as a result of his examination of a genuine 
document determines that two ink shnilar in 

35 colour but different in dieir infra-red radiar 
don pmperdes have been employed, he wiU 
then be faced widi die difBcult. problem of 
obtainii^ or jvodudi^ two ints of . similar 
oolbur but having die necessary different pro- 

40 . perdes. The preparation of such ink pairs is 
exrrmipjy difficult, and die inte^tding counter- 
feiter may well be d^ened diis difficulty 
. from proceeding with his purpose. 

Pre£erabfy, the documents of our invention 

45 also bear printed markings in inks conven- 
tionally ecq>loyed in me f»oductioa i£ 
security do^ments such inks suitably dom7 
pdi^xig *"saEety inks" of permanent and/or 
fng^ve types, kxKVwn for use in the produc- 

50 tion d security documents. Such optional 
odier markings may be apf^ied before, during 
or after qyj^lication to die subsorate <^ made- 
ings in eadi of the said pair of inlcs. The 
mariangs in the said pair of inks may either 

55 be demy distinguishable from the inarkings 
in oonventicmal kkA {fca: example, in the 
instance what die markings according to diis 
invention are in the form of a bar code) or 
two types of marking inay be int^rated into 

60 a sin^ pattern- or picture. Preferably, this 
integration is so acccunplished that the posi- 
tion of neither of the two types of maridng 
is readify discernible in' relatton to die other. 
A doqiment according to the invention may 

65 be ''niadiine^validated'*, i^ its genuineness 



can be deiponstrated without die need for 
visible observation. For example;, a document 
printed vnth the adjacent letters of a l^end 
m inks having different infra-red radiaticm 
absorption properties ma^ be viewed or 70 
scanned by a machine comprising a detector 
sensitive to infca-red radiation, a comparator 
for determining the strength of the signal 
emitted by the detector in response to incident 
infra-red radiation and indicator mpans operr 75 
able in accordance with signals from the comr 
parator. When the document is ilhiminatRd 
by an infra-red radiation source disposed 
remotely from the detector and the area bear- 
ing die markings is moved across the head, go 
die latter will receive '.uifta*-'red radiadcHi vary- 
ing in accordance with the different absorp- 
tion characteristics of die two inks. 

The detector will be uiflnencpd by two 
different levels of radiation reflected from 85 
the surface; when reading areas printed in 
the ink which does not absorb infra-red radia^ 
tion it will respcmd to the hig^ proportion 
of the incident radiation vdiich is reflected 
&om the surface of the paper, the radiation 90 
. being; transmitted diroug^ die ink^ but tdien 
rea^ng areas printed in the in£ca-red absorb- 
ing ink a hfg^ prop(»tion of the radiation will 
be absorbed by d^ ink and the detector will 
exhibit a correspondingly lower lever of re- . 95 
sponse. These ctifferent levels will determine 
the ou^mt stgnal from the head and die com- 
parator whidi receives these output . signals 
win determine their relative magnitude. If 
this in in aca»dance with predetertnmed IQO 
values, the indicator means is caused to oper- 
ate. If, however, die values are not in accord- 
ance with die pcedetetmined values or a 
dociunent not posses^ng die essential features 
is \iewcdy die indicator means does not oper- 105 
ate dnis indicatcog that a de fe c tive or false 
docinnent has been viewed*. The foregoing 
rqpresents merely an illustratk>a of one means 
and technique for . the maduxie-validation of 
documents aca»dtng to dus invention; diose 110 
skilled m the art vnll readily appreciate diat 
other known devices and techniques may be 
employed. 

The document of our invention may be 
provided with markings con^dsing at least 115 
one pair of inks by any techiuque known for 
tnaking ink markings such as, for ^anqile^ by 
printing (with paste inks sudi as are used 
for inta^d^ hthogr^ihic and letter-press 
prmtii^ or widi liquid inks such as are used 120 
for {Rotogravure, fiexc^ra^^c and silk screen 
pxindn^ writings typing stan^mig or tna^ 
fer. tedmiques or. any combinaticHi of the 



We prefer that the document is provided 125 
with the markings by means of diose print- 
ing processes (for example intaglio, litho- 
graphic aid/or letter press) known for use 
in the production of security documents, 
^jwever, as an alternative to die use of 130 



the older {»xx:esses one or more of die inks 
may be ^plied to a carrier body, or tm^ 
fer sheet ftom fl^ence it is' transferred to tfie 
required position on the substrate by any 
5 suitable means comprising, for example^ a 
typewriter or rubber stan^. 

If the markings are to be provided by trans- 
fer methods, die transfer sheet or web may 
be of die "partial" or •'total" transfer type. 
10 The "partial" transfer type is exempl&ed 
by a conventional fabric typewriter ribbon 
whidi is commonly used repeatedly because 
part onfy of die ink is transferred from any 
pardcular area corresponding to the size and 
15 shape of the pressure flying means in each 
xxsc By a "total" transfer sheet vrc mean diat 
type of transfer sheet or web diat is customr 
a^y used once only because, in use^ a sub- 
g fantlally total transfer, of that area of the ink 
20 layer corresponding in size and ^pe to die 
pressure applying means, occurs from the 
sheet to die receptive substrate. 

The transfer sheet may be provided with 
each of the pair of said inks in ccnnplemen- 
25 tary area$, or, optionally, widi <Mie ink only, 
the odier ink being provided <hi a further 
transfer sheet or provided on die document 
by other means. 

If die documents are to be provided with 
30 markings in each of the pair of said inks by 
means of a typ^mter, it is preferred that 
the typewriter ribbon is similar in construe- 
don to the conventioaal dual ink ribbon but 
instead of being provided with red and Uad: 
35 inks it is provided mth eadi of the pair of 
the said sunilariy coloured inks; more pre- 
ferably, the ribbon enured is of the "total 
trans&r^ type. Suitably> rnaikings in each 
of die pair of said inks are then q>i^ied to 
40 tiie document by typing the desired l^end 
or data with variation between the alternative 
ribbon positions, as required. 

The substrate employed in the production 
of the documents according to this invention 
45 may be any known for ^ich usie including, 
for esanq)le^ woven or non-woven fatuics, 
cardboard, paper and plastics; we prefer, how^ 
ever, to en^^y a paper sul»trate (optitmally 
with a hj^_rag_ccmtein)^a^ may be 
die type known generally as "safety paper^ 
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having incorporated therein or thereon, water- 
, marks, metal strips; plandietes, coloured or 
magnetic material coated fibres or threads, 
chacnicals and/or other tn gteria^ or any com- 
bination diereof, added so as to make un- 55 
audiorised reproduction or alteration <^ the 
document more difiQcuIt. 

It is within the scope of our invention to 
provide a document- having markings there- 
on in more than two of the saM inks. Thus, 60 
a document according to the inventon, may 
comprise markings in each of two pairs of 
said inks. For example, a .first pair of inks 
each having a similar fii^ colour but differing 
infra-red radiation absorption properties may 65 
provide a first set of mandngs wimst a second 
pair of inks eadt having a similar second 
colour but differing infra-red radiation ab- 
sorption {properties provides, a second set of 
markings. Further, markings in esdi of diree. 70 
or more similarly coloured inks but <^ differ- 
ing iitfra-red radiation absorption properties 
may be provided if so desired. 

Inks suitable for use in the conversicHi oi 
this invention to practice may be selected by 75 
anafysis of their relevant properties from 
commerdallvMavailable^or.faiQwnJ ' 

facturcdl_ 

J'i^ tt 

^lagij S^aosfflfrp^ 80 

'ing " " " ' 

by pigment addition solSat it ckisely matdies 
the colour of an ink which does not absorb 
infrarred radiation or 1^ producing mks of 85 
similar colours, one of wbidi indices infra- 
red absoziring p^ments and the other includ'- 
ing inks viiich do not absorb such radia- 
tion. 

Set out beknv are details the coimx^- 90 
tion <^ two pairs of inkst, one pair beiiig 
colour matched browns and die other being 
colour matched blues., and cbie ink aafy of 
each pair haviiig .die property of being ab- 
sorptive of in^anred radiation and thus being 95 
cdour-disringiitshablc from the other when 
the pair is viewed under an infra-red light 
source. 

The figures given are parts by weig^~ . 
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"Uroset" Varnish ex-Lanvter Chenricals 






(Uroset is a trade made) 
**Trionc^*' Varnish ex-Lawter Chemicals 
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(Tricmdl is a trade Mark) 
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Bronze Blue 
Cdofort U 

Chromophtal Bordeaux 
Indantfarene Blue 
Monastral Blue 
Monastral Green 

"Uroset* * Varnish ex-Lawter Chemicals 

(Uioset is a trade mark^ 
"Trionor Vami^ ex-Lawter Chemicals 

(Trion(^ is a trademark) 
Mixed Drier (including Lead and Cobak 

Nsq^thenate) 
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WHAT WE CLAIM IS: — 

1. A security document comprising at least 
one pnmed marking in each ink of at least 
one pair of inks, the inks of each pair being 
of the same colour or substantially the same 
colour iidien viewed in daylight <»: tmder 
artificial illlumination approxunatxxig to day- 
l^t but being difFerendabk one frmn an- 
other reference to the in&a-red radiation 
absor^txoQ prop^des of the markings and 
each mk behig visible when the document is 
so viewed. 

2. A secnri^ document as dahned in Claim 

1 in which at least some <^ the markings 
m die inks of at least <Hie pair are dispos^ 
in dose ptoximi^ one to another. 

3. A security document as daimfd in Qaim 

2 in wfaidi die said markings are contiguous. 

4. A security document as claimed in Qatm 

3 in ^diidi the said markings are disposed 
in a 



5. A security dooment as damied in Claim 
4 in vHiich the overlying: marking is prinfisd 
in p ink Yfiiich is ks^ absorbent of infira-red 
radiati(Hi than is the ink employed to print 
the underlying y^^^rkiiig. 

6. A security document as claimed in any 
one of Claims 2 to 5 in whidi the said mark- 
ings together form the whole or a part of a 
printed line or character. 



7. A securitj^ document as claimed in Qaim 
2 in which die markings comprise certain 
adjacent characters of a figure, word or legend. 50 

8. A securi^ document as daimed in Claim 
.2 in v^ch the markings comprise certain 
adjacent lines of a design or {nctnre. 

9. A securi^ document as daimed in aiqr 

one of Qaims 2 to 5 in in^ch die maridngs 55 
are geometric shapes. 

10. A security document as daimed in any 
one of die preceding daims vdiich document 
also comprises additional maddngs printed in 

inks odier dian die inks of said pair of inks. 50 

11. A security document as claimed in 
Claim 10 in ^^bich at least scmie of the addi- 
d(Hial markings form part of a design of 
v^iich another part conq>rtses markings in the 
said pair of inks. 

12. A security document as daimed in any 
one of the preceding dmms induding a 
plurality of markings in each of one pair of 
said inks» said markings being so disposed 

and constructed as representing informatton. 70 

13 Secimty documents substandally as 
hereinbefore described widi reference to Ex- 
ample I and Sample IL 



SALLY A. FIELD, 
Secretary. 
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